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DATE: january 16, 1974 

TO : Distribution 

F,3OM: 3.  P. Iiearn /tL-J Manager, S i t e  tngineering 

SUBJECT: ML-West Sanitary Sewage Treatment Zxpansion Frelislinary 
Froposal 

Transmitted herewith f o r  your review and c-ents i s  the  Preliminary Proposal 
for  the above project. 

You or  your authorized representative a re  invited t o  attend an approval 
meeting uhich w i l l  be held i n  the S i t e  Engineering Conference Room on 
January 29, 1974, a t  2:OO P.M. 
t h i s  meeting af'ter a l l  review comments have been discussed and resolved. 

Unless we receive Comments pr ior  t o  the meeting and you are  absent ?.om 
the  meeting, we w i l l  assume that you have no comments and approve the 
?reliminary Proposal. 

Your approval signature may be requested a t  
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R .  L. Black 
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E. D. Graham/L. Witbeck/F. J. Sommers/D. Helmer 
M. V. Jackson 
B. H. Johnson 
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3.. J. Teunis 
R.  C. Fiatson 
D. F. Wood 
Fi le  S.R. 80733 ! 



A .  D E S C R i F i O N  OF WORK 

1. General 

The ANL-West Sanitary Sewage Treatment Expansion consists of the 
construction of a 1-acre lagoon w i t h  inpellrious l i n e r  north of the 
present two lagoons, relocation of connecting pipes, ins tauaz ion  of 
aeration equi-xent, and ins ta l la t ion  of cascades between the new 
and existing lagoons with al ternate  flow paths fo r  summer a r t  xinter  
o2erations. 

2. Cezailed Descriotion 

The evaporaticn area of  the exis t ing evaporation lagoons w i l l  be 
expanded by tke  construction of  an adjoining l ined  lagoon with an 
a c E t i o n a l  evaporation area of approximately one acre. 
a t ion  area fluctuates w i t h  changes of the l eve l  of  the surface of the 
lagoon. 
evaporation area. 
placing of compacted fill around the  lagoon area with a w i d t h  
suitable for  operation of a vehicle i f  and when necessary. 

The TWO existing lagoons and the new lagoon w i l l  be connected by 
concrete cascades which w i l l  permit some aeration of the l iquid i n  
moving between each lagoon. 
concrete flat-bottom channel with cobblestones se t  in the  concrete 
t o  increase the  roughness. Thus each lagoon w i l l  be operated a t  a 
leve l  such that the l iqu id  flows over the cascade i n t o  the next 
lagoon. 

Each lagoon w i l l  a lso be connected t o  the next i n  l i n e  with a culvert 
and headgate. 
two existing lagoons, and the insLallation of a culvert and headgate 
t o  the new lagoon. 

The evapor- 

The new construction w i l l  approxhazely double the ?resent 
The new lagoon w i l l  require excavatior o f  soil, 

'Ihe cascade w i l l  consist of a reinforced 

This w i l l  require in s t a l l a t ion  of a hehcQate between th-. 

The lagoons w i l l  normally be operated with the 
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>eek,.=te clos& 2rii ,.== E q L i &  :lowi~ cvtr 2 . 5  casca&. 
winter cone;ions when t2ere i s  hazari  of the czsca&e buil- 
ice  t o  the extent that the lagoon woula cNer:'low, the headgates 
w m d  be opened t o  pe-mit flow from one lagoon t o  the other below 
the i c e  surface lowering the l eve l  of the i n l e t  lagoon. 

A nerj i n l e t  diverter w i l l  be in s t a l l ed  over the existing -ped i n l e t  
l i n e  t o  a s s i s t  i n  spreading and aerating the i n l e t  f low.  
w i l l  consist of a s t e e l  grid supported on legs with s t e e l  bearing 
plates  f l a t  on the  bottom of the existing lagoon l ining.  
w i l l  be placed approximately 2 feet  above the eldsting discharge 
?Joint but below the surface of the  lagoon. 
k t h  a i r  w i l l  be broken up as  the surges impinge on the diverter.  
Where some of  the openings i n  the diver ter  become clogged or reduced 
by a build-up of so l id  matter i n  t%e sewage, the a i r  and sewage 
w i l l  be diverted over a wider area and eventually a r o m i  the pro- 
jecting edges of  the diverter grid.  

Compressed a i r  w i l l  be introduced in to  the pumped sewage l i ne  a t  the 
existing pump house. 
pump house and operated sinniLtaneously with the sewage pump. 
compressed a i r  w i l l  a s s i s t  i n  oxidation of the sewage t o  some 
extent and introduce turbulence a t  the discharge point i n  the 
existing lagoon ass i s t ing  i n  the miXing action of the raw sewage 
with the material exposed t o  biodegradation in the lagoon. 

"ne existing & L r t  and gravel roadway w i l l  be paved from the  existing 
Security Fence l i n e  t o  the lagoon t o  provide all-weather access f o r  
sa-veil lance,  moni-oring, and maintenance Operations. 

An animal-control fence w i l l  be placed around the lagoons t o  prevent 
access by s t ray cPt t le ,  sheep, antelope, and coyotes. It w i l l  be 
a five-foot-high wire meshfence with no barbed wire and one manual 
t ruck gate. 

XSer  s5-Jex 
'dir ; t  

Ti is  diverter 

Tie diver ter  

Surges of  l iqu id  &ed 

The diver ter  w i l l  be replaceable. 

A s m a l l  a i r  compressor w i l l  be placed i n  the  
The 

3. -Preliminary m a n s  

The following drawing i s  attached showing the pr incipal  features of 
the proposed construction: 

Drawing No. 

B. SAFETY CONSIDERATIONS 

"ne proposed f a c i l i t y  i s  basi'cally a holding area f o r  the evaporation of 
sewage t o  prevent the sewage being discharged t o  the underground water 
table a p p r o m t e l y  600 feet  below ground. 

1. GmLysis of  Principal Iiazards and Risks 

a. Potential  Injury and Proaerty Damage 

(1) Fire - 
I: 

None. 
no combustible f luids  t o  be processed. 

%ere i s  no ccnnbustible konstmction proposed.& 



5xplosion 

The like-ood of explosion occuring w i t h i n  t h i s  f a c i l i t y  i s  
considered ni l .  

Radiation 

Potential  loss result ing from radiation i s  considered neg- 
l i g ib l e .  Radiation exposure w d d  occur from racioective 
contamination of sewage. Potential loss t o  t n i s  f a c i l i t y  
result ing from radiation emanating from adjacent f a c i l i t i e s  
i s  discussed i n  the Hazard Surmnary Report, Experimental 
Breeder Reactor I:, ANL-5719. 

Structural  ?ailure 

The potent ia l  for s t ruc tura l  fa i lure  i s  very low from 
severe winds or  i c e  conditions which could resu l t  in 
bank erosion. 

Seismic Activity 

The potent ia l  l o s s  due t o  seismic ac t iv i ty  i s  negligible 
and would not resu l t  i n  any likelihood of personnel injury. 

b. Predicted Conseauences 

(1) Fire  - 
None. 

(2)  Explosion 

None. 

( 3 )  Radiation 

Uncontrolled release of radiazion could cause severe 2erson- 
ne1 injury or  even death. This includes not only operating 
personnel, but any other person within reach of the effects  
of radiation. 
iamrediate ground surface, and the air surrounding. 

&.the event of ex_oosure or contamination spread exceeding 
administrative control $b i t s ,  there could be delay i n  
operations due t o  time required for  t ra ining additional 
personnel and/or delay i n  work for  decontamination of the 
f ac i l i t y .  

It could also r e su l t  i n  pollution of the 



Woanlrments w i l l  ne constructed t o  same standards $hat have 
resulted i n  sat isfactoly performance of the  exi5ting lagoons. 

(5) Seismic Activity 

It i s  predicted that, should an earthquake occur, damage 
would be l imited t o  disturbance or' lagoon embanhems. 

c . Beventive Heasures 

(1) Fire  - 
Construction aa t e r i a l s  w i l l  be nsn-combustible. 

The external area i s  protected by existing f i r e  f ight ing 
forces which a re  located i n  the  imed ia t e  v i c in i ty  and a re  
equipped t o  respond quickly t o  alarms. 

A.E.C. f i r e  department procedures provide additional 
assistance when the crew at the  ANL-West S i t e  i s  occupied 
with one emergency. 

(2) ZxDlosion 

Ackainistrative controls prohibit  introduction of explosive 
fluids i n t o  the Sanitary Sewage System. 

( 3 )  Fadiation 

The Sanitary Sewage System i s  monitored i n  the exis t ing -2 
house t o  detect any ucon t ro l l ed  release or discharge of 
radiation i n  t i e  system. 

Radiological control procedures w i l l  be i n  accordance with 
the  requirements of  the ANL-W Health and Safety Marmal. 

(4) Structural  Failure 

Embanlnnent construction w i l l  be i n  accordance with 1W.o 
Highway Department Standards. 

(5) Seismic Activity 

The design and construction where applicable w i l l  be accom- 
plished i n  accordance with Uniform Building Code, Seismic 
Zone 3. 
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a. %e potent ia l  po>&eZts result ing -fra t i e  proposed construczioa 
work per se w i l l  be: 

(1) Construction debris and l i t t e r .  

(2) 

(3) Noise from construction. 

The proposed t reataent  and control methods w i t h  respect t o  these 
potent ia l  pollutants include: 

(1) 

Gaseous exhaust f ran constmction machinery (i.e.,  carbon 
monoxide, sulfur dioxide, hydrocarbons, etc.) .  

b. 

Removal of debris i n  accord with practices established at  
ANL-hiest and s t ipulated i n  the General Conditions s: the 
construction subcontract. 

The periodicity of gaseous exhausts based on the &hour 
day average releases, p lm the smal l  increments of  these 
exhausts, k p l y  no need for special  o r  unusual method of 
control. 

( 2 )  

(3) Noise levels  (associated with nom?al construction ac t iv i ty )  
are not expected t o  exceed the 85 decibel level ;  hence, 
no special  controls a re  considered. 

2. Potential  Environmental Emact 

The poten t ia l  interaction with the environment from ac t iv i t i e s  related 
t o  the Sanitary Sewage Treatment expansion occurs i n  the confinement 
of the  sewage effluent t o  permit it t o  evaporate without seepage t o  
the  underground water table.  The existing lagoons are intended t o  
provide complete evaporation, but due t o  growth of the AN>dest S i te  
population the capacity i s  exceeded at  times. .:t such times i z  i s  
necessary t o  lower the l eve l  of the exis t ing lagoons by pumping o r  
spraying the material on the  surrounding desert  area, a disposal 
method not contemplated i n  the or iginal  construction. 
or spraying i s  not necessarily injurious t o  the environment but 
subject t o  the cr i t ic ism that it could resu l t  i n  dispersion of 

This pumping 

disease-causing organisms 1 " C a l  . Complete control of the sewage 
ered lagoons and disposal of the 

l iqu id  by evaporation w i l l  reduce poten t ia l  environmental problems. 

Alternatives t o  t he  Propcsed Abtion 

Alternatives t o  the propcsed action w o u l d  be the  construction of 
a complete 3-stage sewage treatment system or simple discharge of 
sewage t o  the ground. 
due t o  cost, and the second w o u l d  be environmentally hazapdous. 

3.  

The first would be economically unacceptable 



Cumulative and i r reversible  2x16 i r re t r ievable  coma2anents of 
resources involved i n  the inplementation of th i s  pro-msed action 
w i l l  be minimal and l imited t o  l o s s  of about 1 4 2  acres from the  
desert environment for the l i f e  of the f ac i l i t y .  

5. Conflicts with State  3 a n s  or ?TO@%JILS 

There a re  no known potent ia l  conZLicts with local ,  s t e t e ,  or  reg iors l  
ordinances, plans, o r  programs. 

6. Anticioated Benefits vs. Znviromental and Other Costs 

The primary anticipated benefit  resul t ing from implercentiw the 
progosed plan w i l l  'ce the  ad6ed evqora t ion  area fo r  C5posal  of  
sewage. 

It has been concluded t h a t  the  anticipated benefits  out-deigh the 
expected economic and environmental costs, which include loss  o f  
about 1-1f2 acres of desert  land area. 

D. JUSTIFICATION OF BASIC E D  

The exis t ing lagoon sanitary sewage treatment f a c i l i t y  was size2 f o r  u t i l -  
izat ion by approximately 200 people. 
the  s i t e  population was 300, with sanizary sewage f o r  one area ',reazed 
i n  a separate Imhoff z-nk m d  leaching piz. Subsequently the  -off 
tank-leaching p i t  was abandoned because of obnoxious odors, and flow 
diverted t o  the lagoon because the lagoon appeared t o  have suff ic ient  
capacity above the 200-design t o  accommodate flow for  300-bO persons. 
The present s i t e  population of 650 people has overloaded the lagoon 
treetment f a c i l i t y  t o  the  point t ha t  l iqu id  effluent must be discharges 
t o  ,he surrounsng land wizf? l e s s  than 60 percent BOD removal a2a one 
t o  two p.p.n. dissolved oxygen content. 

The current Idaho State 3oard of Health "Fades and Regulations fool- the %tab- 
lishment of Standards of :qater Qual i ty  and f o r  Waste Water Treetirient Bequire- 
ments fo r  Waters of the State  of  Idaho" szates that ". . 
standard can be achieved, the highest and best  practicable treatment... 
s h a l l  be provided so as t o  maintain. 
dissolved chemical substances, toxic materials, radioactivity,  and other 
deleterious factors at  the lowest desirable levels." 
regalations s t a t e  t h a t  the "minimum adequate treatment for  domestic 
sewage or industrial  wastes containing significant organic material 
shall be equal t o  that which i s  commonly hewn as secondary treatment or  
the equivalent of 85 percent removal of the BOD including adequate dis- 
infect ion of 2~ wastes which may contain organisms that nay p-oduce 
disease i n  man or  animals." 

A t  the time of constmcticn i n  1965 

.where 2 higher 

. .coliform bacter ia  concentrations, 

I n  addition, the  



?he U.S.X.Z.C. ;dao CperatiOnS Office states t a t  "in keephg k-it l? tie 
intent of AZCM 0510, it will be the policy of 3 to cooperate with the 
Idaho State aoard of Health and the Idaho 3epartzent of Health to the 
exkent practicable and within available appropriations in assuring 
compliance with the regulations." 

Installation of the proposed aerated lagoon, when used in conjunction with 
the existing structures, will produce an effluent that will meet the 
requirements of the Idaho State Board of Health. 

E. CONSDEFATION GIVEN TO ZY3TI.NG STiRTCTUmS AND COMEPRCULINIIUSTRIAL SOURCES 

There are no existing stnxtures or commercial-industrial sources within 
a reasonable aistance to provide evaporation area or mechanical evapor- 
ation facilities for the sewage. 

?. RelATIONSHIP TO PROJECT AND PROGRAM 

This facility is required to support LMFgR program activities required 
at the ANL-West Site. 

G. KETHOD OF ACCOMPLISHMENT 

Engineering will be performed by Laboratory personnel. 
will be accomplished by a Laboratory-administered, lump-sum construction 
subcontract. 

Construction 

H. OWLDE S?ZCPICATIONS 

1. Generel Construction 

2 .  Csdes and Standards 

Uniform Building Code 

American Concrete Institute 

American Society for Testing an8 mterials 

Idaho Department of Highways Specifications 

b. Lag oon Construction 

Embankments Will be compacted earth. 
lagoon will be sealed with plastic f i b  or Hypalon liner. 

Slopes and bottom of 

, ., 
' ,Lagoon slopes Will be riprapped with hand-placed cobblestones. 
Cascades w i l l  be reinforced concrete with cobblestones for inereas- 
ing the roughness of surfaces. 
will conform to Idaho Highway Specifications Section rO2. 

Asphaltic road paving materials 



The a i r  compressor t o  be instalLed a t  the Sanitary Sewage Li -3  
Station shall be a 10 cfm, 206 vol t s ,  50 psig, continuous-duty, 
oi l - f ree  compressor. 

The animal control fence w i l l  be five fee t  high, 11 gauge wire 
mesh, galvanized, with no barbed w i r e .  One manual truck gate, 
12'-0" wide, w i l l  be provided at  the  road fo r  access t o  the 
lagoon areas. 

I. COST ZST?MATE 

The t o t a l  estimated cost of ger?onning the  work as shown on the  attached 
cost  Estimate Summary i s  $110,000. 

J. SCHEDULZ 

Ti t le  I Zngineering 

S t a r t  - Complete 

Dee., 1973 Jan., 197b 

T i t l e  I1 Engineering March, 1974 April,  1974 

So l i c i t  Bids April,  1974 April, 1974 

Award April,  1974 May, 1974 

Construction my, 1974 Sept., 1974 

T i t l e  I11 Engineering my, 1974 Oct. , 1974 

K. SOURCE OF B'UGlS 

Funds for t h i s  project are available from those allocated for 3-1974 
General Plant Projects. 

. 



A. FNG- T i t l e  I T i t l e  I1 T i t l e  111 
1. Ah% $2,000. $10,000. $3,500. ............ 
TOTAL ENGINEERING .............................................. 
2. A-E $ $ $ ............ 

B. CONSTRUCTION (Include reImval costs less 
1. Improvements t o  Land OW& 0 Other Roadway, $6,600 r'ences $L2,400. ........ 
2. Building (For new space show area, volume, etc.) 

Gross Area S.f. @ $ 1 Amm (DOLLARS) 
Gross Vol. C.f. @ $ I Remod. lNew Space( 
a. Structure .................. 
b. Mechanical 

(1) Plumbing .............. 
(2) Heating ............... 
(3) Ventilating ........... 
(4) Air Conditioning ...... .... ...... Total Mechanical 
( 5 )  

(1) Power ................. 
(2) Light ................. 
(3) Alarms ................ 
(4) c o d c a t i o n s  ........ 
(5) 

C. Electr icel  

.... 
Total Elec t r ica l  
Total Building Costs .. ...... 

3. Other Structures (Retention basins, p i t s ,  towers, 
stacks, etc., when not a par t  of a building) 

a. 
Special Fac i l i t i e s  & Equipment (Reactor vessels, 

high vacuum systems, accelerator components, 
shielding, waste disposal systems, a i r -  and 
water-pollution control) 

4. 

a. 
Ut i l i t y  S d c e s  & Mains (Beyond 5 f t  of Building) 
a. Mater ......................................... 
b. Sewer ........................................ 
c. Steam ........................................ 
d. Elec t r ica l  ................................... 

Total U t i l i t i e s  .............................. 
furniture, etc.) 

5 .  

e. .................. 
6. Standard E q u i p m t  (Office, cafeteria, lab 

a. 
TOTAL CONSTRUCTION ................................... 

AW-SE( 3-72) (See Reverse Side) 

Subtotal 

i 
> 

; 19,000. 

6 

6 

Tot 9 l  

$15,500. 

$ 76,000. . 
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- 
i. _. 3 .~J:L s?C:Z (InCc;te typ? of vork t o  t e  done) 

3. PR(.CLT~CLT ( k c l u d e  a c t u i i  ccsts f2.r cbtai-ling excess poperty)  ........... $ 

E. CONTINGENCY: E=. $3,002. Constr. $15,500. Procur. $ Total .. $13,500. 

G. SIJBTGTAL (Funds Required) .................................................. $’10, om. 
F. INDIRECT COSTS (Include Above) 0 ~ ~ 3 8 . 5  $ P e y .  & perf. &ad 1 . 5  5 

H. EXCES OR SALVAGED pROP!E3Y (Non-Fund) 

I. RGCAPITUINION 
ITEM 

ENGITEEEING 
CONSTRUCTION CONTRACT 
ANL SHOPS 
R O C ~ r n  
CONTINGENCY 
SIIECCTAL (Funds Required) 

EXCESS OR SALVAGED PROPERTY (Non-IWd) 

TOTAL PROJECT ESTlMATED COST $ $110 ,000. 

0 

J. BlIDXhG AI!TE.RWTES 
Item Description 

K. FUNDING DETERMINATION 
1. Plant Addizions ......................................... $ 
2. Equipment (Including Ins ta l la t ion  ....................... $ 
3. R e p a i r s  ................................................. $ 
4. spare parts ............................................. $ 
5 .  Removal of Existing Plant or E q u i p  ent .................. $ 
6. Relocation of Plant or Equipment ........................ $ 

TGTAL (Exclusive of Engineering and Contingency) .... $ 
7. Estimated Value (i.e., Current Replacement Cost) 

of Plant Assets Removed or  Bandoned ..................... $ 

$ 110,000 

I.. REMARKS: 


